Identification of a secondary mutation in the KIT kinase domain correlated with imatinib-resistance in a canine mast cell tumor.
Imatinib-resistance is a major therapeutic problem in human chronic myeloid leukemia, human gastrointestinal stromal tumors, and canine mast cell tumors. In the present study, we identified the secondary mutation c.2006C>T in c-KIT exon 14 in a mast cell tumor obtained from a dog carrying c.1663-1671del in exon 11 and showing resistance to imatinib. The mutation in exon 14 resulted in substitution of threonine with isoleucine at position 669, which was located at the center of the ATP binding site as a gatekeeper and played an important role in binding to imatinib. Transfectants were constructed to survey the functions of these mutations in exons 11 and 14. The transfectant with mutant KIT encoded by c-KIT carrying c.1663-1671del showed constitutive ligand-independent phosphorylation that was suppressed by imatinib, indicating a gain-of-function mutation. Furthermore, the transfectant with mutant KIT encoded by c-KIT carrying both c.1663-1671del and c.2006C>T caused ligand-independent phosphorylation, which was not suppressed by imatinib. From these results, we concluded that the mutation c.2006C>T in c-KIT exon 14 was an imatinib-resistance mutation in a canine mast cell tumor. These findings revealed, for the first time, a mechanism of imatinib resistance in a clinical case of canine mast cell tumor.